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By comparing condenser gauge records obtained at Hiroshima and
Nagasaki, it is possible to estimate the yleld of the Hiroshima gun.
The result is that Hiroshima wes 18-1/2 + 5 kT based on an aseump=
tion of 23 + 2 kT for Nagasaki.

The basls for the assumed yleld for Negaeaki is as follows.

The Bikini Able and Trinity models were the seme. ‘Ba.ll of fire
ratios give 23.8 kT for Trinity 1f the redio-chemical yield for
Bikini Able, 22 kT, is taken as the referemce figure (Sandstone
8cientific Directors Report, Vol. 9). It is to be noticed that yield
ratios fram fireball measurements are considered much more reliable
than the radio-chemical technigues as employed at Trinity. Hence, it
seems reagsonahle to assume the Ragasaki yield to be 23 + 2 KT.

The snalysils presented here is based on the one usable record
obtained from each of the Japanesse drops. The qamparinon is made
using the rather accurately known (+ 3%) durations of the positive
phases rather than the poorly known peak overpressures. The essential
feature of the annlymsis is the near duplication of helght of gauge,
distance to gauge, and height of burst for the two drops. Because of
this circumstance, such poorly known theoretical factore as altitude
effects ahould bave littles bearing on a camparison between these two

canas.

The usual scaling law, in the adbsence of atmospheric effects,
would require

(1)
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vhere W :I.slthayieldofthebmbinm', v 418 the duration of the
positive phase, and R 18 the distance at wvhich T is measured., We
require for cur present purposes an approximation of f over a rea-
sonably small range of the variable FB/'B"

The rate of change of the duration of the positive phase with

respect to R {ia

t 1 1
%‘ﬁ"’b‘"?) (2)

vhere C 1is sound velocity smd V +the shock front velocity at R.

For a given bomb we may then write

T 1 1 R
d(;ﬂg) = (7 -7 d(m’- (3)
The shock conditions glve
-1/2
% - (1+1 P—"'l) f ’
or approximately,
| -1 -3 2, @

where p 1s the excess pressure over P,» the unshocked air pressure,
and 71 = 1.4,

At this large distance from the bomdb & reascnable sesumption-for
P 1is

I |
p= K(—“-ﬂ3) » (s)

vhere K 1is a constant over the range of HTR? consgidered.
Combining (3): (%) ana (S)J

al 14 ) & T+l To .(H_ o ous o, ()
‘\E“ “ot '”.lfa' 000 000 oo
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whare Po? C mey be taken as constent over the range of integration.

Then R
Y |y (20
H17t§ - WE - ?r clpl: hﬂ( 'ﬁo"_ s (1
o \ m

the canstant of integration being split into two parts and so chosen
that tho function fits the follouing data for Nagasall:
C = 1000 ft/sec
P, ™ %.39 pai
p = 0.15 (+ 30%)
R, = 36,000 £t(+ 5%) .
W, = 23 kT(+ 10%)
T, = 1.25 sec(+ 3%).

These figures and those used below for T end R for Hiroshima
are taken from LAMS-428, Variations in C and p_, are insignificant,
Bince the Hiroshima gauge gave a peak overpressure of 0.089, it ies as-
sumed that p lies between 0.1 and 0.2 psi. The + 3% taken for
T, (and ¢) is based on an estimate of error caused by a drop of one
minute at 15 ft/sec of a gauge with a time constant of 30 sec. The
fact that the pressure-time curve went off scale at Negasaki should not
make laxzs certain the duration of the positive phase since the dreak in
the pressure-time record was sharp and vhen the record came back on

acale it wvas smooth.
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Agnev etates the flgure + 24 given in LA-1023 for R, (and
R) 1s in error and is disregarded here. In the mothod outlined
in JAMS-3T7 for the computation of Ro and R, the RMB of the
errors involved is 5%.
The constant K in (5) is taken as the value which fits the
Nagaaaki date. Bubatituting Tw 1.25 sec at 40,000 £t for Hiroshima
in (7) yields -——- = 0.805, and, therefore, for 23 kT at Hegasaki,
we obtain a yield. of 18-1/2 KT for RAiroghima.
letting AW be percentage change, we find from (7) that

AU-[%—-#]-I g[%l--;‘ﬁ] B, - Gz A%+
;U-Ar +K1AR+[“1 # xl]AR

T t"-(:;
* [.,13 7‘3 Ar
o
R
T+l
vhore *‘L'IS?TI);E mviy

° ¥
Therefore,

B AW = 30.45 39.15 x 10'3(Aw°)2 + 0.223 (AT)° + 0.193 (A T )?

3 1/2
+ 0.0344 (AR) + 0.0233 (AR) +1.08 x 10 (Ap)
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With the percentage changes allowed above,
RM8 - AW = 28%,
and finally for Hiroghima W = 18-1/2 +5 kT,

It is interesting that & calculetion of ylelds for Hiroshima end
Nagaseki, based on the observed durations of the positive phases, and

reported by Wieboldt in LAMS-I28, also ylelds the ratio

18
Cj 23 *

0
The abeolute values given by Wieboldt are significantly higher than

those given here, but since he attempts to give a yleld using only
theory starting with the calculation of the explosicm end following
the blast through an inhomogeneocus atmosphere to the gauge, the ratio
is expected to be more relisble.

Cbviously it is desirable to fix the Hiroshime yleld more cloasely.
None the less, the number obtained here has the virtue of being based
on & messurement which is not subject to the vagaries of blast damage
as wap Pemney's aestimate. A city 18 not the ideal blast gauge.

It is to be compared with the calculatiom of the Hiroshima yleld
of 15 + 5 ¥T (T. Taylor, private cammunication). Further, for use in
the correlation of damage with yield, it is seen that insofer as the
peak overpressure is the damage criteriom, the uncertainty in blast
damage radius ie given by

AR AW3 1AW 15 .
S ahleeveabl B ohE L 5 JLLEY

a figure campatible with the accuracy to which it is poesible to adgsess
blaat danage.
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The present eatimate could ve' by & more accurate de-
termination of a reference point than that provided by Magasaki,
This improvement would, of course, be limited by the errors in the
Hiroshime date and so the error + 5 kT could not be reduced by

moretha.n'"-’/-_]*— and would still be at lesst + 3.5 KT.
3
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